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Appl. No- 10/010.858 , , ^ 

Re^onsc to Restrictioti/Eleeuon dated August ll,20W 

Reply to OfBco Action of June 24, 2004 

c 

Amgndmcntft to the Claimis 

■nus feting of claims will feplaoe aU prior versions, and listing, of claims in tte 
application: 

flitting of Claimgi 

1 1. (original) An elociiode material comprising a surfece/chemicaUy modified 

2 positive dectrode (cathode) material, wherein Ae smfece/chemical modification is a 

3 ceramic. 

1 2. (cimently amended) The composition of claim 1, wherein the surface/chemical 

2 modification is oolooted from Ao groiip oonoiflting of LiKNii.yMy02, where 0 S x 5 1, 0 

3 s y 5 1, and M = Mg. Al, Ti, V, Cr, Fe, Co. Cu, Zn, and Ga,^93*^©3^^*fe©7^ 

4 ^Ms^ ^ yyUca-o 0 r y t: ?! T ,i> ,.> M W^4. ^>l.ofo Oi^iiC 0.33, 0 r y r ^ nnd M - 

5 ^ . Ij,, M, Ti, V. C r, r u , C o . :Mi, C i twi rt ; ^n f ^r ^A^ svhmi» 0 J y 1 nnd H - ^^C . 

6 €ft^^4^M,ea^ w'here 0 g y .a 1 and M " Co» Yi and a combinatiDno th<w n f . 

1 3. (currently amended) Hie composition of claim 1, whetein the positive electrode 

2 (cathode) material is fl oleotod fiom tho group oonaiotins <^ UGeOir, liMn204, im*- 

3 ,€%Qa. ^aia r o 0 y 1 and Li^^nl ,M y 0^heit> M - Ci mil M ond 0 y < 1 . r^nA 

4 UM>^^.^^^ ^^^ OCnC 0J3. 0 j: y rl, 0 ^ g - Q.5. M - Al T i.. V. 

5 Cf. Fo, Co, Ni) Cu and Znj ondX - F nndrS . 

1 4. (canceled) 

1 5, (withdrawn) The composition of claim 1. wherein the positive electrode 

2 (cathode) mat»ial is LiCoOz- 

1 6. (original) The composition of claim 1, wherein the surfi»ce/chemical 

2 modification material is LixNli-yCoyOj, where 02x^1; 0^y<l. 
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1 7. (withdraw) The conipositioii of claim U wherein the surface/chemical 

2 modification material is AI2O3. 

1 g. (withdrawn) The coniposition of claim 1, wherein the surface/chemical 

2 modification material is MgO. 

1 9. (withdrawn) The composition of claim 1. wherein the surface/chemical 

2 modification materiaJ. is MgAl204. 

1 10. (original) The composition of claim 1, wherein the surface/chemical 

2 modification material is Lii.osl^i .9Nio,o504- 

1 11. (withdrawn) The composition of claim 1, wherein the surfece/chemical 

2 modification material is Cr203. 

1 12. (currently amended) An eleclrode niaterial comprising a lil^ 

2 having been surfece/chmucally modified with a surface/chemical modification material 

3 Qolootod firom the groiTp oon'jinritie-^^f LixNi|.yCoyQ2, where 0<x:£l;0<y£l; Ab©M 

4 CfiOj ^; MgO; MgAU Q 4 r ond a oombinntiona ther e of . 

1 13. (original) The composition of claim 11, wherein the surface/chemical 

2 modification material is Li;iNii.yC0y02, where 0^xSl;0<ySl. 

1 14. (withdrawn) The composition of claim 11, wherein the surface/chemical 

2 modification material is AI2O3* 

1 15. (withdrawn) The composition of claim 11, wherein the sutface/chemical 

2 modification material is MgO. 

1 16. (withdrawn) The composition of claim 11, wherein the surface/chemical 

2 modification material is MgAl204. 
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1 17. (withdrawn) The composition of claim 11. wherein the 5ui*»c«/chemical 

2 modification material is CraOs. 

1 18. (original) An electrode material comprising a LiCoO. layered oxide having 

2 been surfece/chemicaUy modified with a surfece/chemical modification material 

4 where 0 ^ x <; 0.33, 0 < y £ 2 and M ^ Ni or C o, uud a oombinntiopt i thw »ef . 

1 19. (witJidiawn) The composition of claim 17. wherein flje suffece modification 

2 material is AI2O3. 

1 20. (original) The composition of claim 17, wherein Hie surfeoe modification 

2 material is Lii.o5Mii).9Nio.o504 

1 21. (withdrawn) An electrode material preparation method coroprisiDs: 

2 s«4)plying a LiMnj04 spinel orade electrode material; 

3 inixing the LiMn204 spinel oxide electrode material with a surface/chemical 

4 modification material selected fiom a group consisting of LiJ^ii^yCb, where 0 < x S 

5 1; 0 ^ y £ 1; AI2O3; Cr203; MgO; MgAl204; and combinations tiiereof ; and 

6 heat-treating the mixture to prepare a surfece/chemically modified UMnjO* 

7 electrode materiaL 

1 22. (withdrawn) Themeflwdof claim 20, wherein the heat-treating is performed at 

2 a temperahirc in the j^ipioximate iange of 100°C to 1000*C. 

1 23. (withdrawn) The method of claim 20 wherein the heat-treating is performed for 

2 {proximately 1 to 24 hotus, 

1 24. (withdrawn) The method of claim 20, wherein the surface/chemical 

2 modification material is in the approximate range of 1 to 20 weight percent of the 

3 sor^e/chemically modified LiMn204 electrode material. 
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1 25. (cuiremiy amended) An electrode material wmprising a surfac^chemicaUy 

2 modified LiMn204 spinel oxide said electrode material prepared by a process 

3 comprising: 

4 a) i^nuxion of a precunK>r solution in glacial acetic acid, whereiii the precursor 

5 is jolootod from a group ooniintinc --^^jp^v LiCoo.5Nio^O2rafid-M2;0^; 

6 b) preparing a prwutsor solution in water, wherein Ihe precursor is selected 

7 from a group consisting of AhOy, CrzOs; MgO. and MgAl204; 

g c) dispersing LiMniO^ spinel oxide in the precursor solution; and 

9 d) heating the dispersed LiMi^O^ spinel oxide to approximately 100 to 500 

10 degrees C; and 

1 1 e) firing the heated dispersed UMh^Oa spinel oxide at 500. to 900 degrees C. 

1 26. (withdrawn) A method of preparing an electrode material for lithium-ion 

2 batteries comprising: 

3 supplying a UC0O2 layered oxide electrode material; 

4 mixing the LiCo02 layered oxide electrode material with a surface/chendical 

5 modification material selected from a group consisting of AbOj; Cj^Os; MgO, 

6 MgAl204; Lii^Mn2-.-yM3,04 where 0 ^ x < 0.33, 0 ^ y < 2 and M - Ni or Co; and 

7 combinations thereof; and 

8 heat-treating the mixture to prepare a surfece/chemically modified LiCoO^ 

9 electrode materiaL 

* 1 27. (withdrawn) The method of claim 23, wherein the heat-treating is perfi)rmed at 

2 a temperature in the approximate range of lO(fC to lOOO^^C. 

1 28. (withdrawn) The method of claim 23 wherein the heat-treating is performed for 

2 approximately 1 to 24 horns. 

1 29. (withdrawn) The method of claim 25, wherein the surfece/chemical 

2 modification material is in the approximate range of 1 to 20 weight percent of the 

3 surfece/chemically modified LiCo02 electrode materiaU 



PAGE 10/13 * RCVD AT Vl 112004 5:02:30 PM [Eastern DaytigM Time] * SVR:U^^^ 



08/11/2004 16:02 2148660018 CHALKER FLQRES LLP PA6E 11/13 



>Ium1, No. 10/010,858 

Renwnie to Restricdod/Election dated August 1 1, 2004 
Rqply to Office Action of June 24» 2004 



1 30 
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... (currendy amended) An elect«>de niaterid cwnprising a surf^^^ 
modified UC0O2 layered oxide said electrode material prepawdby aprocess comprising: 
a) refluxion of a precursor solution in gladal acetic add, wher«n the precursor is 
j d i^ c lc d from Q st uup conoiotinc n f A U^ r^^O^ ^^S0> UsAii ^^ U.^xMnz^yMyO* 

5 whereO<x<0.33,0^y^2andM = NiorCo; 

6 b) preparing a precursor solution in water, wherein the precursor is selected from 

7 a group consisting of AI2O3; Cr^Os; MgO, and MgAlzO*; 

8 c) dispersing LiCoOz layered oxide in the precursor solution; and 

9 d) heating the dispersed LiCoOi layered oxide to approximately 100 to 500 

10 degrees C; and 

11 c) firing the heated dispersed LiCoOz layered oxide at 500-900 degrees C. 
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